Western North American Naturalist 65(1), © 2005, pp. 24–35

CHARACTERIZING A FIRST OCCURRENCE OF
BISON DEPOSITS IN SOUTHEASTERN NEVADA
William Gray Johnson1, Saxon E. Sharpe1, Thomas F. Bullard1, and Karen Lupo2
ABSTRACT.—Late Holocene bison bones eroding from the badlands topography of Cathedral Gorge State Park in
southeastern Nevada have been identified as the remains of Bison and date between approximately 400 and 850 years
old. The bones were originally thought to be turn-of-the-century cattle and then early bison, so park personnel had need
to solve this interpretive problem. A multidisciplinary team sought information on archaeology, geomorphology, paleontology, and paleoenvironment to document the 1st established occurrence of bison in this part of Nevada and to develop
a hypothesis explaining their demise.
Key words: bison, southeastern Nevada, late Holocene, Cathedral Gorge State Park.

In 1975 a skull, several long bones, vertebrae,
and bone fragments were removed from the
picnic area of Cathedral Gorge State Park in
Nevada. Initial analyses suggested they were
bones from extinct Bison bison antiquus and
were estimated to date between 12,000 and
15,000 years old. However, excavations at
other localities within the state park (Fig. 1),
coupled with further analysis and radiometric
dating, indicate the remains are modern bison
dating between 400 and 850 years old. Recovery and dating of these remains extend the
spatial and temporal range of B. bison into
southeastern Nevada. Furthermore, an absence
of archaeological association with these deposits
suggests natural death for these animals that
may have a geological explanation.
We identified 6 locations of bison remains
during 3 seasons of investigation; all remains
are located within 1 km (0.62 miles) of the
park picnic area. Remains consist of bones,
many of which were articulated, vegetative
matter, hide, hair, and Diptera (flies) pupal
casings. We excavated 2 of the locations (Fig. 2
shows the excavation at location 5); bone samples were collected from the other 4 locations.

ern corner of Meadow Valley at an average
elevation of 1460 m (4800 feet) above mean
sea level.
Geology and Geomorphology
Cathedral Gorge State Park, a north–south
trending gorge opening to the south, is the
product of a long period of geological history.
The region surrounding Cathedral Gorge belongs to one of the numerous fault-bounded
structural basins of the Great Basin that accumulated volcanic tuffs and terrigenous sediments throughout much of the Tertiary. During
the late Tertiary, the region was characterized
by lake systems depositing thick packages of
fine-grained lacustrine, fluvial, and eolian sediments (Tschanz and Pampeyan 1970, Stewart
1980, Reynolds and Lindsay 1999). In Cathedral
Gorge these deposits comprise the Plioceneage Panaca Formation (Stewart 1980).
Cathedral Gorge formed as a result of stream
erosion during the Pleistocene and Holocene
following the integration of the Meadow Valley
wash fluvial system into the Muddy River–Virgin River–Colorado River system, which resulted in the exposure of the thick lakebed
sequence (Tschanz and Pampeyan 1970). The
resulting landscape within the gorge consists
of spectacular badlands topography along the
margins of the broad, low-relief valley floor
and isolated Pleistocene and Holocene fluvial
terrace remnants within the gorge. Erosional
remnants of colluvial mantled bedrock slopes,

STUDY SITE
Cathedral Gorge State Park is located in
Lincoln County, Nevada, about 260 km (160
miles) northeast of Las Vegas, near the town of
Panaca. The park is situated in the northwest-
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Fig. 1. Bison locations in Cathedral Gorge State Park.

now detached from the rim of the gorge, are
common along the margins of the gorge. Fluvial
terraces associated with Meadow Valley wash
near Panaca and numerous smaller drainages
that dissect the piedmont surfaces are present
outside park boundaries. Resistant, nonpedogenic carbonate lenses within the Panaca Formation act as protective caps for less resistant,
underlying sediments. Differential erosion has
resulted in the development of large areas of
relatively flat, carbonate-capped surfaces that
are at different levels above the gorge floor.
Differential erosion promotes preservation of
tall spires of sediment that impart the cathedral-like appearance to the gorge (Fig. 3).
Adjacent to the spires are deep, vertical
piping vents, which are prominent features in
the lower canyon walls. Most pipes are part of
an interconnected network of subterranean
tunnels and void spaces formed by mechanical
expansion of clay minerals and high infiltration of water through materials with intrinsically low permeability (Bryan and Yair 1982).
Numerous pipes in the gorge are of sufficient
diameter to serve as effective traps of large
debris, including large animals.

Vegetation
Vegetation in the area today consists of
northern desert and salt desert shrubs and
grasses. Common plants include black sagebrush (Artemisia nova), big sagebrush (Artemisia tridentata), barberry (Berberis fremontii),
greasewood (Sarcobatus vermiculatus), white
sage (Eurotia lanata), saltbush (Atriplex canescens and A. confertifolia), rabbitbrush (Chrysothamnus nauseosus), ephedra (Ephedra torreyana and E. viridis), spiny hopsage (Grayia
spinosa), cliffrose (Purshia tridentata), and snakeweed (Gutierrezia sarothrae). Utah juniper ( Juniperus osteosperma) is widespread on welldrained alluvial fans. Grasses such as Stipa,
Muhlenbergia, Sporobolus, Hilaria, and the
introduced Bromus tectorum are also common.
Depositional Context of
Bison bison Bones
All 6 locations of bison skeletons were within pipes developed in the Tertiary lake sediments. Some remains were found buried in
pipes 15–30 m above the present valley floor,
whereas others were found in large pipe chambers only a few meters above the valley floor.
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Fig. 2. Exposed bison remains at location 5. The relatively fine-grained deposits, having pebbles and gravel suspended in a fine-grained matrix, are consistent with a fluid having a high-sediment concentration similar to fine-grained
debris flows. They contrast with the sedimentology of the adjacent bedrock.

We observed some bone fragments and exotic
clasts in the small alluvial fans at pipe outlets,
indicating transport from elsewhere in the
piping network as well as from surfaces above
the rim of the gorge.
Both excavated locations were located at
the same stratigraphic level and immediately
below an indurated calcium carbonate layer.
The carbonate layer approaches 10 cm in thickness and ranges from nearly pure carbonate to
a heterogeneous mix of fine sand, silt, and clay.
This layer does not display characteristic calcium carbonate morphology consistent with a
pedogenic origin (e.g., Birkeland 1999). Physical
appearance is suggestive of a chemical precipitate formed in a lacustrine setting (e.g., Fouch
and Dean 1982).
METHODS
Faunal Assemblage from
Cathedral Gorge
We examined each bone specimen to ascertain taxonomic affiliation, skeletal part and
segment, and bone symmetry. Whenever pos-

sible, bones that clearly conjoined were identified. Dental eruption sequences and epiphyseal fusion of selected elements were used to
determine age composition of the animals in
the assemblage (Fuller 1959, Duffield 1973,
Reher 1973, Frison 1982). Bone surfaces were
visually examined for presence of taphonomic
damage, such as weathering, carnivore, and
cultural modification.
We made taxonomic identification by referring to comparative collections housed in the
Department of Anthropology at Washington
State University and by using published manuals (Lawrence 1951, Olsen 1959, 1960, Brown
and Gustafson 1990, Balkwill and Cumbaa
1992). All identifiable bones clearly came from
large-bodied bovids of Quaternary age corresponding to size-class 6 (>325 kg following
Thomas 1969). Two potential species, American bison (Bison bison) and cattle (Bos taurus),
could be represented by bone specimens in
this family and size range.
American bison and cattle are osteologically
very similar. Both are within the larger tribe
Bovini, share the same basic osteological
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Fig. 3. Badlands topopography of Cathedral Gorge State Park. Note thin, discontinuous, resistant carbonate layers
within the fine-grained sediments of the Panaca Formation (Pliocene). The resistant layers form protective caps for
many of the spires. Resistant layers also form weak bridges between pipes of differing sizes.

structure, and can overlap in body size. The
positive distinction between cattle and bison
must be based on the presence of several
qualitative morphological features (Lawrence
1951, Olsen 1959, 1960, Balkwill and Cumbaa
1992). Balkwill and Cumbaa (1992) used the
maximum likelihood theory to quantitatively
evaluate 192 morphologic and diagnostic features identified by Lawrence (1951), Olsen
(1960), and others. By scoring the success rate
of different qualitative features, they were able
to identify the most useful diagnostic characteristics for distinguishing cattle from bison.
In our analysis bone specimens were assigned
taxonomic designations if they displayed 2 or
more diagnostic characteristics, and ≥1 of these
was associated with a high success rate as
identified by Balkwill and Cumbaa (1992).
Specimens that displayed only 1 characteristic
of either bison or cattle or no diagnostic features were assigned to the category size-class
6/bovid.

Stomach Contents
Organic remains from 3 discrete areas were
excavated from location 5. We processed samples to obtain plant remains by soaking them
in distilled water until contents disaggregated.
We screened plant remains through 1.7-mm,
710-mm, and 355-mm nested sieves and airdried them. Contents were sorted and identified using a 2X magnification lamp and a
microscope at 6–40X magnification. Plant identifications were established by using the paleobotanical collection in the Laboratory of Paleoecology at the Desert Research Institute.
RESULTS
Radiocarbon-Dating
We radiocarbon-dated 7 samples of bone and
plant remains from 3 locations (Fig. 4). These
indicate at least 3 periods of bison existence in
Cathedral Gorge. Table 1 provides summary
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Fig. 4. Graphic depiction of radiocarbon data demonstrating the episodic occurrence of bison in the study area. See
Figure 1 for location numbers.

data with calibrations based on Stuiver and
Reimer (1993) and Stuiver et al. (1998).
Bison Bones
The faunal assemblage from Cathedral Gorge
consists of approximately 1445 bones and
bone fragments. Bone preservation at the site
is excellent, and 73% (n = 1059) of the bone
specimens are identifiable to taxonomic level
or body class size and body part. Of the identifiable bones, 80% (n = 851) are assigned to
the category size-class 6/bovid. More than half
(n = 506) of the bones in this category are
from subadult and juvenile individuals. These
bones lack complete epiphyseal fusion and
diagnostic landmarks and cannot be identified
definitely as bison or cattle. Among the size-

class 6/bovid elements are a femur and a metacarpal that display features associated with
cattle. Because each of these specimens displays
only 1 diagnostic feature associated with cattle, they were classified as size-class 6/bovid.
Of the identifiable bones, 20% (n = 208)
display qualitative features ascribable to bison.
Most bones that could be identified positively
as bison are from adult specimens. While only
a small percentage of the entire assemblage
can be identified definitely as bison, it is probable that some, if not all, of the size-class
6/bovid subadult and juvenile specimens are
also bison. Table 2 shows the number of identifiable specimens (or NISP) and minimum
number of elements (MNE) by skeletal part
for size-class 6/bovid and bison specimens.
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TABLE 1. Summary table of radiocarbon dates from Cathedral Gorge.
Corrected 14C age

±

cal B.P.

cal A.D.

637
675
806
450
510
640
650

62
37
62
60
40
40
50

650 580 570
650
730 720 710
510
530
650 580 570
650 580 570

1300 1370 1380
1300
1230 1240
1440
1420
1300 1370 1380
1300 1370 1380

Material

Location

Laboratory
number

1
1
3
5
5
5
5

DRI 3215
DRI 3187
DRI 3214
BETA 141818
BETA 122063
BETA 141819
BETA 122062

metacarpal
vegetative
metacarpal
stomach contents
vegetative
insect casings
vegetative

TABLE 2. Skeletal element representation for size-class 6/bovid and bison.
Element
Cranium
Mandiblec
Hyoid
Cervical vertebrae
Thoracic vertebrae
Lumbar vertebrae
Caudal vertebrae
Ribd
Sternum
Scapula
Humerus
Radioulna
Carpals
Metacarpal
Innominate
Femur
Patella
Tibia
Tarsals
Metatarsal
Phalanx 1
Phalanx 2
Phalanx 3
Sesmoid
Vertebrate fragment
Metapodial fragment
Total

NISPa

MNEa

NISPb

MNEb

17
5
0
11
4
7
0
44
0
5
6
8
41
6
0
2
3
4
24
4
7
2
8
0
0
0
208

6
4
0
11
4
4
0
39
0
5
6
6
41
5
0
2
3
3
24
4
7
2
8
0
0
0

38
17
13
102
58
34
41
182
30
5
11
14
16
5
23
18
9
14
17
7
33
37
25
32
66
4
851

2
6
13
31
55
14
41
36
29
3
4
6
16
5
4
7
9
5
17
1
30
35
24
32
0
0

aBison NISP.
bSize-class 6/bovid NISP.
cMNEs represent half mandibles.
dIncludes costal cartilage.

Nearly all skeletal elements are represented in
the assemblage, which is consistent with a death
assemblage containing complete carcasses.
Age Categories
A large proportion of the assemblage (53%)
consists of subadult and juvenile specimens.
Age composition of the Cathedral Gorge specimens is reflected by tooth eruption sequences
and degree of bone epiphyseal fusion. As with
most animals, bison have a known sequence of

tooth eruption (Fuller 1959, Reher 1973, Frison
1982). Similarly, the age when different skeletal elements fuse is also known for bison
(Duffield 1973). Since the age when teeth erupt
and bones fuse can be impeded by nutritional
and other environmental factors, age ranges
given here are merely approximations of the
composition of the assemblage.
There are at least 4 complete skulls (cranium with mandible) and portions of maxilla
and mandibles with full dentition. Table 3 shows
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TABLE 3. Dental eruption sequences displayed by the specimens at Cathedral Gorge. Abbreviations: PCI: permanent
central incisor; LPP2/3: lower permanent premolar; LDP4: lower deciduous premolar 4; LM1/2/3: lower molars;
UDP2/3/4: upper deciduous premolars; UPP2/3: upper permanent premolars; UM1/2/3: upper molars.
Approximate agea

Specimen description
Skull/Mandible
PC1 erupting, LPP2, LPP3, LDP4, LM1, LM2 erupted, LM3 erupting with
first 2 cusps visible
Skull/Mandible
UDP2, UDP3, UDP4 erupted, UM1 just erupting above alveolar (no wear)
Skull/Mandible
Complete adult dentition
Skull/Mandible
UPP2, UPP3 erupting, UDP4, UM1, UM2 (little wear) erupted, UM3 erupting
(first 2 cusps visible)
Maxilla
UDP2, UDP3, UDP4, UM1 erupted, UM2 erupting (UPP2, UPP3 visible under
UDP2, UDP3)
Maxilla
Adult dentition
Maxilla
Adult dentition
Mandible
Adult dentition

30–33 months
5–6 months
>54 months

30–33 months

18–21 months
≥54 months
≥54 months
≥54 months

aData derived from Fuller 1959, Reher 1973, Frison 1982.

tooth-eruption data and age categories for these
specimens. The dentition indicates that a range
of individuals from 5–6 months old to adult is
represented in the assemblage. Table 4 lists
the degree of epiphyseal fusion displayed by
limb bone elements in the assemblage. Adult
limb bones are represented by full fusion of
proximal and distal ends to the limb bone
shaft. These elements are limited in number,
and some are clearly pairs from the same individual. Most of the subadult limb bones (except
the metapodials) lack fusion on both ends of
the bones and are represented by loose, unfused
proximal and distal epiphyses and limb bone
shafts with exposed metaphyses. Lack of limb
bone fusion indicates that most of these individuals are <72 months old at death. If it is
assumed that all limb bones came from the
same group of individual animals, then, based
on the presence of unfused humeri, most specimens are from animals that were <36 months
old at death. However, 2 radioulna specimens,
a right and left pair from the same animal,
consist of shafts with fused proximal ends but
unfused distal ends and indicate the presence
of at least 1 individual between 48 and 72
months old at death.
In addition to specimens listed in Tables 3
and 4, at least 116 size-class 6/bovid skeletal
elements are from 1 individual, approximately

2–4 months old. Based on overall bone size
and the lack of cortical bone, these elements
appear to be from the same animal; most were
recovered from the same excavated area. These
specimens include unfused vertebral centra and
neural arches, unfused innominate, scapulae,
limb bones, crania fragments, and loose deciduous teeth. The vertebrae generally fuse in
bison by 4 months of age (Duffield 1973).
Additionally, the vertebrae, innominate, and
scapula compare very favorably in size and
overall morphology (i.e., degree of cortical
bone covering the shaft) with a 2- to 4-monthold calf in the Washington State University
reference collection.
Age composition displayed by the specimens is summarized in Table 5. Age ranges
represented by the dental-eruption sequences
are supported by some of the epiphyseal fusion
information, albeit less precisely. Two dental
sequences indicate a range of 30–33 months.
This is matched by some of the epiphyseal
fusion data indicating that at least 2 individuals are under 36 months. Dental-eruption evidence also indicates that at least 1 individual
is 18–21 months old. Based on the number of
intact skulls and maxilla and mandibular portions, the assemblage contains the remains of a
minimum number of individuals (MNI) of 3
adults, 4 subadults, and 2 juvenile animals.
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TABLE 4. Epiphyseal fusion data for size-class 6/bovid and bison.
Age at fusion (months)a

Element
Humerus
Proximal humerus
Distal humerus
Radioulna
Proximal radioulna
Distal radioulna
Metacarpal
Distal metacarpal
Femur
Proximal femur
Distal femur
Tibia
Proximal tibia
Distal tibia
Metatarsalb
Distal metatarsal

36
36
48
72
48
54
60
60
48

NISP unfused

NISP fused

5b
5
2
1b
1
4
0
5
6b
7
5
5b
3
5
0
6

4
4
5
2
3
3

aAfter Duffield 1973
bShafts with exposed metaphyses

Taphonomic Damage

Stomach Contents

The assemblage displays remarkably few
taphonomic indicators; no evidence of cultural
or carnivore modification exists. Absence of
the latter is particularly intriguing because it
might be expected that local scavenging birds
and mammals would ravage exposed carcasses.
Lack of carnivore modification suggests a rapid
burial of the carcasses after death. This is further suggested by the excellent preservation of
the bones (and the presence of articulated carcasses). A handful of specimens (NISP = 18)
collected from the surface of location 6 display
extensive weathering. Weathering displayed
by these specimens is consistent with Behrensmeyer’s (1978) stages 4 and 5. The bone surfaces are heavily exfoliated, and portions of
the shaft are splintered and falling apart.
Behrensmeyer (1978) found that this stage of
weathering occurs on bones exposed 6–15
years after death of the animal. Since Behrensmeyer’s weathering experiments were conducted in East Africa, it is unknown if this span
accurately reflects the same time interval of
exposure for these specimens in the Great
Basin. Nevertheless, weathering indicates a
longer interval of exposure for these specimens than the rest of the assemblage. Most
bones in the assemblage are very well preserved, and it is likely that these few specimens, collected from the surface, weathered
after the bones were buried and subsequently
exposed by erosion. Weathering on these
specimens is likely a recent event.

Organic material in all samples was well
preserved, generally uniform in size (approximately 2–8 mm), and consisted of plant material in 3 discrete boluses. It is probable that the
material was contained in the omasum or the
abomasum portion of the stomachs as it was
found in conjunction with the rib cavity. Its
uniform size; degraded, crushed, or shredded
nature (appears as if it had been chewed and
partially digested); and blunt ends are consistent with this part of the digestive system.
Vegetal material consisted mostly of twigs
rather than forbs and grasses. This is unusual
because bison usually graze. However, it is possible that this is a result of differential preservation and not representative of the entire diet.
Macrobotanical fragments identified in the
bison stomach contents are all from plants that
grow in Cathedral Gorge State Park today
(Table 6). Three families are represented: Poaceae (grasses), Asteraceae (asters), and Chenopodiaceae (chenopods).
Insect Casings
Pupal cases of the order Diptera (flies)
were associated with matter that we believe to
be stomach contents. Diptera usually infest
carcasses within minutes of death and lay eggs
in crevices/creases (out of direct sunlight) of
the flesh of the carcass (nostrils, anus, etc).
Eggs hatch in a few hours, and the maggots go
through several life stages within days of
hatching. The last stage before adulthood is
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TABLE 5. Summary of the age groups represented at
Cathedral Gorge.
Age range (months)

MNI

Dental evidence
5–6 months
18–21 months
30–33 months
>54 months (adult)

1
1
2
3

Epiphyseal fusion
<36 months
48–72 months
Adult (>72 months)

2
1
3

Other evidence
2–4 months

1

the puparium stage (e.g., pupae found at
Cathedral Gorge). Total life span varies depending on species and environmental conditions
(hotter is better). For North America the life
span (egg to adult) for various nonsubtropical
species is between 13 and 35 days (Haskell et
al. 1997).
DISCUSSION
American bison or buffalo are the largest
members of the family Bovidae indigenous to
the Great Basin during the late Quaternary.
While prehistoric evidence exists that bison
once roamed parts of Nevada, based on remains
from sites such as Gatecliff Shelter (Thomas
1983), Hidden Cave (Grayson 1985), O’Malley
Rock Shelter (Fowler et al. 1973), and James
Creek Shelter (Grayson 1990), all predate A.D.
1000 (Grayson 1990, Van Vuren and Dietz
1993, Lupo and Schmitt 1997). Archaeological
investigations near Cathedral Gorge have not
revealed any evidence of bison utilization
(Elston et al. 1987). Moreover, a lack of information on use of bison among the southern
Nevada aboriginal peoples suggests bison were
not part of the economy of the Cathedral Gorge
region.
McDonald (1981) mentions 6 locations in
Nevada where bison remains have been radiocarbon-dated, all locations exceeding 10,000
years B.P. Steward (1938), following Seton
(1929), indicates the former range of the bison
extended into northern Nevada around A.D.
1500. He provides corroborative, anthropological evidence to substantiate this position
(including informant-based data on their presence along the Humboldt River and in the
region of Steptoe Valley in eastern Nevada).
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TABLE 6. Identified species from stomach contents.
Location

Poaceae

1
2
3

lemma

A. spinescens

twigs

Grayia
spinosa

Diptera
pupal cases

twigs
twigs
twigs

present
present
present

Van Vuren and Dietz (1993) report 3 bison
specimens in or near the basin drained by the
Humboldt River. One is associated with a radiocarbon-date of 950 ± 60 B.P. (BETA 555844).
Examination of multiple archaeological sites
by Aikens (1965) in nearby southwestern Utah
finds no bison represented in the faunal assemblages. Further north in Ute territory, numerous researchers have reported bison use (e.g.,
Steward 1938, Jennings 1978, Janetski 1991).
Studies that examine cultural use of bison
have found fluctuations in the frequency of
populations during periods of the Holocene.
Creel (1991) indicates one of these fluctuations
takes place around A.D. 1300 where “. . . the
few previous centuries [were] a period of especially low frequency in at least many portions
of the southern Plains.” He correlates this
shift with technological changes, noting the
reappearance of end scrapers and the 1st
appearance of 2- and 4-edge beveled knives.
Ricklis (1992) corroborates this position with
the additional observation that peoples in his
study area of south central coastal Texas adopted
a tool kit to take advantage of the expanding
bison populations.
Historical references to bison in portions of
northern Nevada are often vague and imprecise (Roe 1951, Grayson 1990). Few actual historical sightings of bison are recorded in
Nevada (Seton 1929, Hall 1946, Roe 1951) and
none exist for southern Nevada. Given that the
youngest date range derived from Cathedral
Gorge is A.D. 1400–1550, it is also possible
that part of the assemblage contains cattle.
Cattle were first introduced to North America
in A.D. 1521 and transported to the southwest
in 1540 when Francisco Vasquez de Coronado
brought 500 cattle to southern Arizona (Olsen
1960, Rouse 1973). Some of these animals possibly escaped and quickly formed feral populations that expanded north as cattle did in northern Mexico, Texas, and New Mexico (Rouse
1973). However, the earliest historic and ethnographic references by explorers and indigenous peoples make no mention of feral cattle
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populations in southern Nevada. The most likely
interval for the introduction of cattle into
southern Nevada occurred with the opening of
the Old Spanish Trail in the 1700s. The Spanish and commercial traders regularly used the
Old Spanish Trail from 1831 to 1848 and likely
brought cattle with them. Early Mormon settlers
in southern Utah also brought cattle in the
1850s (Euler 1966). Cattle remains could have
potentially been introduced to the Cathedral
Gorge region more recently. In the recent past
local residents used this area to discard farm
animal carcasses. The analysis, however, indicates that with the exception of 2 specimens,
no conclusive evidence exists for the presence
of cattle in the assemblage at Cathedral Gorge.
Age ranges displayed by the specimens give
a rough estimate for the timing of bone deposition for at least part of the assemblage. The
presence of 2 juvenile specimens, aged 2–4
and 5–6 months, is suggestive of the presence
of cow and calf social groups at Cathedral
Gorge. Juvenile bison (and cattle) in this age
range maintain a close relationship with their
mothers (McHugh 1958). If these juveniles
were born between mid-April and May, a peak
period for births among some wild bison populations (McHugh 1958), then these remains
were deposited sometime between July and
November. Assuming the same birthing period
for the individual 18–21 months old, then the
death might have occurred some time in the
winter period (between November and February). For the 2 individuals 30–33 months old,
death could have been at the same time.
The Diptera pupal casings indicate exposed
carcasses, but the presence of well-preserved
stomach contents along with the geologic and
geomorphic context suggests exposure of relatively short duration. Lack of taphonomic indicators such as fractured bones suggests that
the bison did not run or fall off the cliff and
were not trapped or struggling before death.
Sediment filling the pipes throughout the area
is consistent with mudflow or debris-flow
material that filled the pipes rapidly, perhaps
during localized cloudbursts that could have
caught the animals unaware and unable to
escape.
Radiocarbon ages indicate that 3 “death
events” occurred between about 850 and 400
calendar years B.P. The oldest death event,
based on 1 date, occurred between 850 and
710 calendar years B.P. and may represent the
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earliest Holocene expansion of bison into this
territory. The middle death event, represented
by 4 dates, occurred about 710–570 calendar
years B.P. and synchronizes well with observations by Creel (1991), Ricklis (1992), and others.
The youngest death event, represented by
2 dates, occurred around 400–550 calendar
years B.P.
CONCLUSIONS
Cathedral Gorge bison deposits represent
new evidence for extending the bison range
into southeastern Nevada. This occurrence
happened, for the most part, at a time when
bison were expanding into new territory elsewhere in North America. Unlike other locations
where human predators followed, no evidence
exists that cultural groups of the region caused
the deaths of Cathedral Gorge bison or scavenged their carcasses. One could speculate
that the animals may have been attracted to
the carbonate layers that served as a salt lick
of sorts (see McHugh 1958 for bison use of salt
licks). The periodicity, lack of taphonomic
marks, and presence of fly pupal casings indicate the bison were periodically trapped and
died within an unspecified time frame, their
carcasses exposed for relatively short periods.
In this environment the slightest rainfall can
become a flash flood associated with a flow
having elevated sediment concentrations similar to debris flows, which can rapidly bury animals already lodged in the confined space of a
pipe. Evidence supporting this idea consists of
pipes completely filled with matrix-supported
pebbles and gravel similar to the deposits associated with debris flows. For a certain number
of individuals, it is plausible that some decomposing, articulated skeletal remains washed
into the pipes from the surface above the
pipes. Similarly, previously buried remains
may have been reworked during episodic
transport in the pipes.
McHugh’s (1972) documentation of 2000
bison becoming mired in mud flats of the Platt
River, Nebraska, in 1867 may serve as an
appropriate analogy. While many eventually
got out, some did not. Similarly, he discusses
bison dying in mud bogs in Yellowstone where
calves are caught when they follow cows into
the marshes. Age distribution of the Cathedral
Gorge population appears to mimic Child’s
(1997) description of American moose that die
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of exhaustion and starvation after being caught
in bogs, snow, mineral licks, ponds, etc.
McHugh specifies that calves are especially
susceptible to getting caught.
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